繰返し構造をもつラベル付順序木の簡潔な表現法(計算理論とアルゴリズムの新展開) by 斉藤, 智哉 et al.
Title繰返し構造をもつラベル付順序木の簡潔な表現法(計算理論とアルゴリズムの新展開)
Author(s)斉藤, 智哉; 中村, 篤祥; 工藤, 峰一




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University














$d^{l}$ $nw\epsilon_{\mathrm{m}\mathrm{n}}\mathrm{g}\epsilon\iota \mathrm{g}\mathrm{o}*$ $1\dot{\#}$‘ $\mathfrak{m}.\uparrow \mathrm{w}ml\sigma_{\nu}7\cuparrow$ s&$\cdot$ $\mathrm{t}7^{\sim}/\mathit{9}v*T*\mathrm{S}$”rz
$u\mathfrak{g}.\tau \mathrm{r}.-$ l’.<\mbox{\boldmath $\lambda$}J $’\alpha \mathrm{z}\sim \mathrm{A}\mathrm{Z}7\text{ }\lambda^{\gamma}i\circ \mathrm{g}.;\Rightarrow$ $n\infty$
$\mathrm{r}$ $\mathrm{E}$ $B$
$\text{ }\wedge^{\frac{-}{}}\text{ }\vee---J$ $\underline{\iota\not\in}$. $\text{ }$ . , $\ovalbox{\tt\small REJECT} \mathrm{P}-\angle:1^{arrow}=$
$*\beta::.\cdot.l2l$9.300 $\mathrm{t}\mathrm{U}lV|^{\dot{\prime}\vee}\cdot$ )$l$ $-\sim$ }$\mathrm{r}-|\cdot.\mathrm{K}22l.300(\mathrm{u}_{\dot{\lambda}^{\underline{\lambda}}})$ $’..\mathrm{v}arrow R$ $\#..\mathrm{t}l:|\cdot \mathrm{V}209.\theta 00\mathrm{t}\ \dot{)}.\backslash )\mathrm{t}’\cdot\backslash \hslash$
’ ru Er \acute mn $\mathrm{r}\hslash$ $a\alpha$
$\mathrm{R}-\emptyset$ $\mathrm{m}rightarrow\circ$ $\mathrm{R}rightarrow \mathrm{O}$
















$v_{1}$ $r$ (2 )
$v_{1}$
1489 2006 216-222 216













1 3 $T_{1},$ $T_{2}$ , –





2 3 $T_{1},$ $T_{2}$ ,
$R_{12},$ $R_{2},$ $R_{3}$

















$T$ $T$ $i$ $j$
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Case 1 $kh=n$ $k$ $h$
$R=h\mathrm{x}R[1, k]$
Case $21\leq k<n$ $k$
$R=R[1, k]+R[k+1, n]$










$T$ [ $1$ , k] 2 1
$R_{2}$ $T[k+1, n]$
$R_{1}$ $T[1, k]$
$\mathrm{M}\mathrm{i}\mathrm{n}\mathrm{H}\mathrm{l}\mathrm{T}\mathrm{r}\mathrm{e}\mathrm{e}$ % [Minimize Height-One Tree]
$l$ : ) $(l_{1}, m_{1}),$ $(l_{2}, m_{2}),$ $\ldots,$ $(l_{n}, m_{n})$ :
1 $T$ ( , )
$(N_{Rm_{R}},):T$
$R$ $N_{R}$ $m_{R}$
1: $m[i, i]arrow m_{i}$ for $i=1,2,$ $\ldots,$ $n$
2: $m[i,j]arrow\infty$
for $i=1,2,$ $\ldots,$ $n,j=1,2,$ $\ldots,$ $n,i<j$
3: for $k=2$ to $n$ do
4: for $i=1$ to $n-k$ do









12: while $i+lk+k-1\leq n$ do
13: if $(\iota_{i+1k},\iota_{:+lk+1},$ $\ldots,$ $\iota_{:+1\mathrm{k}+\mathrm{k}-1)}$













25: $N_{R}arrow \mathrm{C}\mathrm{o}\mathrm{o}\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{c}\mathrm{t}\mathrm{M}\mathrm{i}\mathrm{n}\mathrm{h}\mathrm{e}\mathrm{e}$ ( $l,l_{1},$ $\ldots,$ $l_{n}$ , type)




$R_{1},$ $R_{2}$ $T[1, k],$ $T[k+1, n]$
Case 2
$T$
















$1\leq k\leq n-i+1$ $k$
$i$ $T[i, i+k-1]$
$R[i, i+k-1]$
$m[i,i+k-1]$ $k=1,2,$ $\ldots,$ $n$
$k=1$ $R[i, i]=T[i, i]$





11 21 $i$ $k$



















. $m[1, n]$ $R$
$O(n)$
CootructMinhee @ MinHlRee




( ) 5 10 for $O(n)_{\text{ }}$













1: if $N_{T}$ then
2: return $(N_{T}, 1)$
3: else
4: $N_{T}$ \iota $C_{1},$ $C_{2},$ $\ldots,$ $C_{k}$
STEP 1\sim 4 .
5: STEPI.
$(N_{i},m_{i})arrow \mathrm{C}\mathrm{o}\mathrm{n}\mathrm{v}2\mathrm{M}\mathrm{i}\mathrm{n}\mathrm{R}\mathrm{R}\mathrm{r}\mathrm{r}\mathrm{e}\mathrm{e}(C_{1})$ for $\mathrm{i}=1,2,\ldots,\mathrm{k}$
6: STEP2.
$(l_{1},l_{2}, \ldots,l_{k})arrow \mathrm{L}\mathrm{a}\mathrm{b}\mathrm{e}\mathrm{l}\mathrm{i}\mathrm{n}\mathrm{g}(N_{1}, N_{2}, \ldots N_{k})$
7: STEP3.
$(N_{R},m_{R}\vdash \mathrm{M}\mathrm{i}\mathrm{n}\mathrm{H}1’\mathrm{R}\mathrm{o}\mathrm{e}(l,l_{1}, l_{2}, \ldots,l_{k},m_{1},m_{2}, \ldots,m_{k})$
$8$ : STEP4.
$N_{R}$ $R$ $l_{1}$, $N_{1}$
9: end if




















$l_{t}’=l_{j}\Leftrightarrow T_{i}=T_{j}$ for $(i,j)\in\{1,2, \ldots, k\}^{2}$ (1)
6 Label-

























( ) $T$ $0$ $T$ $N_{T}$













































1 1 $T’$ $T”$
)y $\mathit{1}_{1}$ , $l_{2},$ $\ldots,$ $l_{k}$ $R_{1},$ $R_{2},$ $\ldots,$ $R_{k}$
$Q$
$Q’$ – $T”$ $Q’$
$T’$

















$\geq 1$ h<h $h$ $\tau*$
$\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{v}2\mathrm{M}\mathrm{i}\mathrm{n}\mathrm{R}\mathrm{R}\mathrm{R}\mathrm{e}\mathrm{e}$ ime(T*)
$c$








$\ldots$ , $n_{1},$ $n_{2},$ $\ldots,$ $n_{k}$
$T_{1},$ $T_{2},$
$\ldots$ ,










$c_{2}$ $c_{2} \min\{n_{i}, n_{j}\}$
Step 2 $\mathrm{t}\mathrm{i}\mathrm{m}\mathrm{e}_{2}$
time2 $\leq c_{2}\sum_{i=1}^{k}\sum_{j=:+1}^{k}\min\{n_{i}, n_{j}\}\leq c_{2}nk$






Time$(T) \leq c\sum_{i=1}^{k}n_{1}^{3}$. $+c_{2}nk+c_{3}k^{3}+c_{4}k$











$( \sum_{1=1}^{k}.n:)^{3}-\sum_{i=1}^{k}n_{i}^{3}\geq k^{3}-k$ .
$n^{3} \geq\sum_{:=1}^{k}n_{1}^{3}+k^{3}-k+3(\sum_{:=1}^{k}n_{i})^{2}+3\sum_{i=1}^{k}n:+1$
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